Mechanisms and consequences of the impaired trans-sulphuration pathway in liver disease: Part I. Biochemical implications.
The energy-dependent conversion of methionine to S-adenosyl-L-methionine (SAMe) is catalysed by S-adenosyl-L-methionine synthetase (SAMe-synthetase) in the liver. In the hepatocyte, an equilibrium exists between the high and low molecular weight forms of SAMe-synthetase, which consist of a tetramer and a dimer, respectively, of a 48.5 kilodalton subunit. The 2 enzymic forms differ in their affinity for methionine and sensitivity to inhibition by pyrophosphate; 2 of the sulfhydryl groups of SAMe-synthetase have been identified as essential for the normal functioning of the enzyme. In patients with liver cirrhosis, a marked reduction in the utilisation of the high molecular weight SAMe-synthetase and displacement of the equilibrium occur, the molecular mechanism of which has yet to be established. This loss of activity is associated with a delay in methionine clearance and impairment of the trans-sulphuration pathway, which normally eliminates excess methionine by oxidising homocysteine to sulphate anion. It is hypothesised that in normal liver function the essential sulfhydryl groups of SAMe-synthetase are protected from oxidation by glutathione, a by-product of the trans-sulphuration pathway. However, glutathione levels are reduced in liver cirrhosis, and this may result in increased oxidation of the essential sulfhydryl groups, and consequent inactivation of the enzyme. Thus, the trans-sulphuration pathway may play an important role in the maintenance of normal SAMe-synthetase activity.